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Abstract:  
Introduction: Diabetes is a major contributor to global morbidity and mortality. Genetic factors play a 
significant role in the development of the disease, and various gene polymorphisms and mutations may 
influence its clinical presentation. Recent studies on the genetic components of type 2 diabetes mellitus (T2DM) 
have demonstrated that early indications of altered brain and autonomic systems are present in even non-diabetic 
children of diabetic parents.  
Objectives: The objective is to examine the median motor nerve conduction parameters in non-diabetic 
offspring of parents with T2DM compared to those with non-diabetic parents, and to analyze any differences 
between these groups. 
Methods: On the hands of sixty healthy individuals between the ages of eighteen and twenty-five, a nerve 
conduction investigation of the motor component of the median nerve was carried out. All of the study's 
participants had normal BMIs and were divided equally into two groups: 30 children of parents with T2DM  and 
30 children of parents without the disease. 
Results: The motor component of the median nerve's latency, amplitude, and conduction velocity did not 
significantly change between the two groups. 
Conclusion: There were no discernible variations in motor nerve latencies between the groups according to the 
study. This is in contrast to results from earlier research in comparable populations that showed altered visually 
evoked potentials and autonomic dysfunction. The lack of engagement of the somatic nerve may be explained 
by the glycation of neural structures, which may have an impact on neuronal activity. 
Keywords: Motor Nerve Conduction, Children of Type 2 Diabetic Parents. 
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Introduction 

Diabetes has a greater impact on Asian and 
American Indian populations compared to other 
groups. It is a significant contributor to illness and 
disease globally [1]. Type 2 diabetes mellitus 
(T2DM) is an inherited metabolic condition that 
affects the regulation of glucose levels in the body. 
It can lead to complications in both small blood 
vessels (microvascular) and large blood vessels 
(macrovascular). These complications can result in 
stroke, kidney failure, blindness, heart attack, and 
the need for lower limb amputation. Diabetes was a 
factor in 1.6 million fatalities in 2015, according to 
WHO surveys, and it is predicted that diabetes 
would rank seventh in terms of causes of death by 
2030 [2]. Studies have found that people with a 
positive family history are more likely to develop 
T2DM. This suggests that, similar to other 
inherited disorders, T2DM is a genetic endowment 
that is passed down through the generations, with 
the condition's expression becoming more 
noticeable with each passing generation [4, 5].  

T2DM, a polygenic condition, is caused by a 
combination of genes, environment, and other 
factors. Latest medical investigations have revealed 
controversial discoveries about the cause of 
diabetes in genetically susceptible populations. 
These studies suggest that even with their normal 
blood sugar levels, non-diabetic children of 
diabetic parents may have different overall bodily 
functioning. The neurophysiological study of this 
vulnerable population has revealed changes in 
autonomic functioning and extended delays in the 
visual evoked potential (VEP), signifying possible 
involvement of the autonomic nervous system and 
poor visual processing, even in the absence of 
diabetes [6,7]. According to biochemical and 
molecular studies conducted in similar populations, 
the children of parents with diabetes who do not 
have diabetes themselves also show signs of 
microalbuminuria, increased production of the 
oxidative stress marker 8-hydroxydeoxy-guanosine 
(8-OHdG), and impaired endothelium dependent 
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vasodilation [7-9]. These findings suggest that the 
changes observed in offspring of parents with 
diabetes may not be directly linked to the 
inadequate control of blood sugar levels, which is 
known to cause complications in the small and 
large blood vessels. This study aimed to assess 
alterations in nerve conduction parameters due to 
neuropathy, a significant complication of diabetes 
micro vasculopathies. Additionally, it observed 
retinopathic, autonomic dysfunction, and 
nephropathic features in the non-diabetic state of 
euglycemic offspring with diabetic parents. The 
research findings indicate that the involvement of 
large myelinated fibres is the sole factor 
responsible for the alteration in sensory action 
potential. Additionally, the deceleration of motor 
nerve conduction speed in both the upper and lower 
limbs exhibits similarity [10, 11]. This study was 
conducted to assess any alterations in the motor 
nerve conduction (MNC) of the median nerve in 
individuals who do not have diabetes but have 
parents with diabetes. 

Objectives 

To determine any alterations in nerve conduction 
among non-diabetic children of diabetic parents, 
the following objectives are essential: 

1. To evaluate the conduction velocity, 
amplitude, and motor distal latencies of the 
median nerve in the control and study groups. 

2. To analyze the differences in MNC parameters 
within the study group and compare these 
results with those of the control group. 

Material and Methods 

This cross-sectional observational study was 
conducted in the Department of Physiology at 
Nalanda Medical College and Hospital, Patna, 
following approval from the institutional ethics 
committee. A total of 86 volunteers were initially 
recruited, with 60 participants ultimately included 
in the study. The participants were right-handed 
young adults, evenly allotted into two groups: 30 in 
the study group and 30 in the control group, with 
equal gender distribution in each group. Female 
participants were asked to undergo assessments 
during the menstrual phase to account for the 
influence of ovarian hormones on neural function 
during the follicular and luteal phases. 

Study Groups: The study group consisted of non-
diabetic volunteers with a family history of T2DM 
(30 participants: 15 males and 15 females), 

matched with the control group for age and BMI. 
The control group included non-diabetic volunteers 
without a family history of T2DM (30 participants: 
15 males and 15 females), also matched for age and 
BMI. 

Inclusion Criteria: Participants were healthy, non-
obese individuals with a BMI ranging from 18.5 to 
24.9 kg/m² and aged between 18-23 years. 

Exclusion Criteria: Individuals with upper limb 
weakness, tingling, pain, numbness, chronic 
diseases (such as diabetes mellitus, thyroid disease, 
liver disease, or hypertension), those who were 
smokers, alcoholics, athletes, or had a parental 
history of hypertension were excluded from the 
study. 

Methodology: The selection of participants was 
based on the study's specific criteria for inclusion 
and exclusion. The technique was thoroughly 
elucidated, and written informed consent was 
acquired from all participants. Anthropometric 
data, specifically height and weight, were collected 
in order to compute the BMI. Bilateral MNC 
studies of the median nerve were performed in the 
research laboratory using NEUROSTIM, 
MEDICAID SYSTEMS, and surface electrodes. 
The recording electrode was put in close proximity 
to the motor point of the Abductor Pollicis Brevis 
muscle, whereas the reference electrode was 
positioned 3 cm away from the active electrode at 
the first metacarpophalangeal joint. An 
intermediary ground electrode was positioned 
between the stimulating and recording electrodes. 
Initially, supramaximal stimulation was 
administered at the wrist and subsequently at the 
elbow using stimulating electrodes in order to 
measure the Compound Muscle Action Potential 
(CMAP). The measurement was taken of the 
distance between the wrist and elbow. The Motor 
Distal Latency (MDL), Amplitude (Amp), and 
Conduction Velocity (CV) were measured and 
documented. The operation was conducted at an 
ambient room temperature of 23°C to 25°C in order 
to minimise the impact of temperature on nerve 
conduction. 

Statistical Analysis: The mean plus or minus 
standard deviation was shown. The study used 
SPSS 17. Unpaired Student's t-tests were used to 
compare parameters between groups, with a P 
value of 0.05 considered statistically significant. 

Observation and results 

Table 1: Comparison of Study and Control Group Anthropometric Measurements
Parameters Study Group Control Group P Value 
No. of participants 30 30 - 
Male/Female 15/15 15/15 - 
Age (in years) 18.17 ± 1.15 18.29 ± 0.8 0.932 
BMI (Kg/m²) 20.15 ± 1.4 21.37 ± 1.23 0.5153 
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There were no substantial variations in age or BMI between the study and control groups, and both groups had 
an equal gender distribution. 

Table 2: Comparison of the Median MNC Parameters in the Study and Control Groups' Right 
(Dominant) Hands 

MNC Parameters Study Group Control Group P Value 
Latency (ms) 3.13 ± 0.81 2.59 ± 1.4 0.0726 
Amplitude (mV) 8.94 ± 1.29 9.58 ± 1.42 0.0728 
Conduction Velocity (m/s) 56.19 ± 2.34 57.51 ± 3.08 0.0667 

 
A comparison of the motor component of the right 
median nerve's latency, amplitude, and conduction 
velocity between the study and control groups is 
shown in the accompanying table. The results 

reveal that there are no statistically significant 
changes in any of the parameters, as evidenced by 
P values greater than 0.05. 

 
Table 3: Comparison of the Median MNC Parameters in the Study and Control Groups' Left (Non-

Dominant) Hands

 
The motor component of the left median nerve's 
latency, amplitude, and conduction velocity are 
compared between the study and control groups in 
the accompanying table. Just with the results for 
the right hand, there were no notable variations in 
any of the parameters, since all P values were 
greater than 0.05. 

Discussion 

T2DM refers to a collection of metabolic illnesses 
that are marked by disrupted regulation of glucose 
levels in the body. This disruption is caused by 
impairments in the secretion and/or function of 
insulin. Untreated hyperglycemia can lead to 
dysfunction, chronic damage, and failure in various 
organs, such as the heart, kidneys, blood vessels, 
eyes, and nerves [12]. The mesangial cells in the 
renal glomerulus, the neurones and Schwann cells 
in the peripheral nerves, and the capillary 
endothelial cells in the retina are especially 
susceptible to diabetic complications because they 
cannot effectively control the entry of glucose in a 
high blood sugar environment and maintain a 
consistent level of glucose inside the cells, unlike 
other tissues in the body [13].  

Chronic hyperglycemia is the cause of diabetic 
outcomes because it dysregulates glucose entry into 
vulnerable tissues, which reduces antioxidants 
through the polyol pathway, compromises 
endothelial functions by altering intracellular 
proteins, and modifies the extracellular matrix by 
forming and diffusing advanced glycation end 
products (AGE products) out of these cells. 
Additionally, it causes cellular derangement by 
activating the protein kinase C pathway, which 
upregulates the production of vasoconstrictors and 
downregulators, and increases the expression of 
transforming growth factor-1 and plasminogen 

activator inhibitor-1 due to the enhanced 
hexosamine pathway activity. All of these 
processes eventually result in microangiopathy, 
which impairs the ability of delicate tissues to 
operate [13]. Therefore, hyperglycemia is 
essentially secondary to the mechanism of diabetes 
complications. However, controversial findings of 
altered organ functions, such as markedly increased 
albumin excretion, elevated levels of oxidative 
stress markers in serum, impaired sympathovagal 
balance, and prolonged VEP latencies in the 
offspring of diabetic parents who are 
normoglycemic (not diabetic) have recently been 
reported in medical literature.  

These notable observations challenge the idea that 
hyperglycemia is the initial cause of systemic 
dysfunction and impaired control of blood sugar 
levels, which then leads to damage in the nerves, 
retina, and kidney functions. These observations 
highlight the presence of systemic dysfunction in 
individuals who do not have diabetes but have 
parents with diabetes and are genetically prone to 
developing the condition. Thus, it is conceivable 
that mechanisms other than hyperglycemia 
deteriorating systemic processes ought to be 
involved in such circumstances. The role of 
epigenetic modification of the diabetes phenotype's 
manifestation is a likely mechanism.  

It has been shown that retinopathy is more 
significant in diabetics with neuropathy [14]. Given 
that non-diabetic children of diabetic parents have 
been found to exhibit decreased activity throughout 
the visual pathway, this study aims to evaluate any 
potential changes in nerve conduction in a 
comparable cohort. Neural conduction 
investigations can be used to identify nerve injury 
and associated derangement.  

MNC Parameters Study Group Control Group P-Value 
Latency (ms) 3.69 ± 1.21 2.98 ± 1.79 0.0771 
Amplitude (mV) 7.26 ± 2.39 8.24 ± 1.95 0.0871 
Conduction Velocity (m/s) 57.62 ± 1.76 58.49 ± 2.07 0.0847 
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Studies on the conduction of motor neurones 
examine particular factors such as conduction 
velocity, amplitude, and latency. The compound 
muscle action potential (CMAP) latency measures 
the speed at which nerves conduct, whereas the 
CMAP amplitude measures the density of nerve 
fibres. The motor nerve stimulates the muscle 
mass, which causes it to contract [15]. 

As previously stated, long-term high blood sugar 
levels result in the creation and accumulation of 
advanced glycation end products (AGE) in the 
connective tissue collagens, nerve fibre axoplasms, 
Schwann cells, and endoneurial vessels. This, in 
turn, leads to a slowing of nerve conduction 
velocity, a decrease in nerve sodium levels, a 
decrease in K-ATPase activity, and a reduction in 
the size of myelinated nerve fibres [16].  

Conversely, it has also been noted that neuropathy 
in diabetics is associated with a mutation in the 
Na,K-ATPase gene, highlighting the importance of 
genes in disease amplification [17]. Since T2DM is 
a polygenic disorder involving over 100 gene loci, 
the expression of certain genes determines when 
the condition begins and progresses, resulting in the 
development of the diabetic phenotype [18]. 
Consequently, the epigenetic mechanism of 
interaction between these diabetes genes with other 
regulatory genes and the environment may account 
for the observation of altered activities even in the 
euglycemic condition of non-diabetic children of 
diabetic parents.  

This study was designed to estimate the nerve 
conduction parameters of the motor component of 
the median nerve in asymptomatic diabetics with 
subclinical neuropathy. It is known that the 
involvement of the motor component of the median 
nerve can occur even before the onset of clinical 
neuropathy. This is why the motor component of 
the median nerve was chosen for assessment, as it 
can be easily accessed [19]. In our pilot 
investigation, we did not see any noticeable 
changes in motor nerve conduction. This lack of 
alteration could be attributed to the fact that the 
neural system was not affected due to the 
participants' non-diabetic condition. [20] It is 
advisable to reach this conclusion only after 
evaluating the motor and sensory nerves in both the 
upper and lower limbs, as similar populations have 
shown changes in VEP, which are indicative of 
neural involvement.  

Conclusion 

Although altered autonomic functions and 
alterations in VEP have been documented in a 
comparable group, in our pilot investigation we 
detected no significant change in the nerve 
conduction velocity of the motor component of the 
median nerve among the non-diabetic kids of 
diabetic parents. The findings of our investigation 

support the theory that the brain's involvement is 
incidental to the production and accumulation of 
advanced glycation end products brought on by 
hyperglycemia. Since the study population 
consisted of individuals who are not diabetics but 
are genetically predisposed to the disease, the 
reason for the lack of variation in the nerve 
conduction parameters might be that their 
glycaemic regulation was unimpaired. 
Nevertheless, confirmation of the theory that no 
brain function is involved in them would need a 
thorough assessment of the motor and sensory 
components of every peripheral nerve. Future 
studies will therefore focus on testing this idea 
since it is necessary to build a large population 
study and take into account the correlation between 
the parental contribution and inheritance. 
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